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Rapid detection of soybean components in vegetable protein beverages by
loop-mediated isothermal amplification
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(Guangzhou Institute of Food Inspection, Guangzhou 511400, China)

ABSTRACT: Objective To establish a rapid method for soybean components in vegetable protein beverages by
loop-mediated isothermal amplification (LAMP). Methods According to the conservative sequence of soybean
Lectin gene, the specific primers and reaction system for loop-mediated isothermal amplification of soybean
components were designed to test the method specificity, sensitivity and stability, and the real-time fluorescent
polymerase chain reaction (PCR) method was used as the reference method for the detection and application
verification of 32 vegetable protein beverages. Results The LAMP method established in this study was specific,
and none of the 32 plants components except soybean was amplified, and the stability of the LAMP method was
good, with the relative standard deviation (RSD) of 6.05% and the minimum detection limit of 0.1% (by mass
fraction). The specificity and sensitivity of the method were 100% as verified by the reference method, and there
were no false positives and false negatives. Conclusion The LAMP technology established in this study has the

advantages of simple operation, rapidity and accuracy, low detection cost, and can provide a rapid detection method
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for adulteration of soybean components in vegetable protein beverages.
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Table 1 Primer sequences
Gk B FF311(5°-3”)
soybean-F3 GGCAAATAATATGATACCTGAACT
soybean-B3 AGAGTGAAAAGCTACCCAAT

sovbeanpip  GAGTACCAAAGCTTGCAAATGCGCACTTA
ybean- CATTGTCAACAAGG

bean.plp  AGGAGGTAGTTGTCAGAATTTTTCTTAGA

soybean- GTTTACCTCAGAAACTATCG

soybean-LB AGAGGAAACTGCCATGCACC
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TER B FUHE, 2% QIAGEN MY DNA $#2BGXH &
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BIP 1.6 umol/L ., F3 0.2 umol/L ., B3 0.2 umol/L, LB
0.8 umol/L, DNA 2 uL, #MKZE 25 pL, B4 FLITA
20 puL JCIE A SR T . 3L ddH,0 . 28 [T IR
SR EXT E, ERE A BT R TR R S | i
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Table 2 Results of statistical analysis
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Fig.1 LAMP amplification result of soybean component
specificity detection
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AHFST LA SE bR P Rl T 4 BB TR AR A, (E
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Fig.2 Result of LAMP detection sensitivity for soybean
components
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Fig.3 Stability experiment of soybean component by LAMP assay
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Table 3 Results of LAMP and real-time fluorescent quantitative PCR detection of soybean components in vegetable protein beverages

e FRARIRSY LAMP *prgg*ti ia= FRARIRSY LAMP *ﬁljggﬁti
1 w1 - - 17 ¥ - -
2 w1 - - 18 o - -
3 K., A& ZK + + 19 1k - -
4 o - - 20 K& + +
5 jci;afrjzg%m : + + 21 NS + +
6 k. A - - 22 Rk, B 2 + +
7 16k - - 23 Bk, 184 2 - -
8 otk A - - 24 N + +
9 Bk - - 25 K. ZK + +
10 KE + + 26 w1 - -
11 A - - 27 B¥ - -
12 KA. ZIK + + 28 i B - -
13 N + + 29 EHA - _
14 b, ¥ E - - 30 R - -
15 16k - - 31 ZE - -
16 KE. zi; #E, + + 32 K5 + +

TE: +3RR K R ELRGY, -8 AR R EY
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Table 4 Statistical analysis results of soybean component data of
vegetable protein beverages detected by LAMP
fluorescence amplification
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